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ABSTRACT : PROBLEM TO BE SOLVED: To provide a solid high polymer fuel ceil film/electrode 
junction body improving exhaust performance of water within catalyst layers, and 
eliminating the effect of the water on diffusion of reactive gas into the catalyst layers, and 
providing stable and high battery voltage from a low current density area to a high current 
density area. 

SOLUTION: This solid high polymer fuel cell film/electrode connecting body is constituted 
by forming catalyst layers 8 including at least electrode catalyst particles and a proton 
conductive polymer, on both sides of a solid high polymer film 1 . Here, at feast one 
catalyst layers 8 are composed of plural layers, and proton conductive polymer layers 9 of 
different EW from the solid high polymer film 1 are provided on interfaces where the solid 
high polymer film 1 is contacted with at least one of the catalyst layers 8, and gas diffusion 
layers 5 including at least a electroconductive porous material and a fluoropolymer are 
formed on the surface of the catalyst layers 8 opposite to the solid high polymer film 1 , 
thus the film/electrode junction body 4 Is obtained. 

COPYRIGHT: (C)1999,JPO 



BMSDOGI0: <JP. 



41 1 28 6727 A .A J j> 



(19) H#W#ffJT* (JP) 02) ^ Jffl ^ =f ^ ^ (A) (lDftfFftttH&WII** 

#i!5¥n -288727 



(51) IntCl. 6 






F I 




HO 1 M 


4/86 




HO 1M 


4/86 H 




8/02 






8/02 P 




8/10 






8/10 










*m$l ffif*«©Sfcl3 FD 8 H) 


<21>fl»BW 




#M¥10- 105359 


(71)fflHA 


000000033 












(22)Bi^B 




¥i^l04p(1998)4^2 B 




*&Jt*RTt> 1 T B 2 # 6 n 










mw< mm 






























mi 




























(74)^ax 





(57) [££;] 

ii , H#flFifflR t 6 E worn T- yfe^tt^ 'J 




(2) 



WfflT 1 1-288727 



+&wfmft=FmmwmR ■ mmm^mza^x. 
&tt< t i>-*<ntmmtffflk<7>mfrt>%*). &&&& 

ii . mfo-miFFm t h e worn t- ygst^ y 

*tt*r ij v-BSr^TTS - fc & 1f ItinrSifjRif 1 IB« 

^yv-M^u aory-HjSflEJifcia^iftH-^jR 
yfiitt* u v-ji^^-ri, ; fc s wa k^iii*^ 1 
[ft*ii4 ] * y- HiwBEJi4:Hfta^«*qe-r* 

y & z\k*wt& ti-mmm 1 

ffitcj: »)B«?titIT*5 i fc £1*&bir-&if*if l 

~4«ovv«u&»iEfcEa«!3i! • 

[ if *« 6 ] y^tt# U >-BS 

mt-timsm 1 ~ 5 *>v v$**u&» 1 ii^ie««ir ■ «s 

[ if *H 7 ] ^SaSSco^ifflJLitS** 0.01- 
1 jJ.mXfo2>Z.b ^iW^.b'th Wti&& 1 ~ 6 <0 Wfftj&» 

[ff*lB8] 7 7*^ l J7^ l Jfl57DDX 
[11*119 ] 7 •y*^'J V-^'EW 1 0 0 0—1 5 

h-rs if *jh i -sol 1 imztmcom ■ mmm 

[ ff$£ 1 0 ] tfXffifficJg JS 0 . 1 — 1 0 0 jj. m 
X'fo hZkZmWc-fh if *JR vtffu&» 1 if 

i m$m 1 1 ] mM&w&^iiVMfWit^m. 1 o 

0 — 2 0 0 0m2 /g^-Wt'A^fcffl 

£ -f-s ii*ii i - 1 o vftifr i iiti e»«§i ■ mm 



[ if mn l 2 ] ffi^fE»l4^?L«MW t77 *^*r ij 

-s»if *ii 1-11 o w$**u&» i ii^iemojK ■ msg-s- 
ft. 

[ mem 1 3 ] & S jHB»«;J«5: < t «> 

tfif sif 1-12 1 atiett^M ■ mmm-tr 

fro 

[0001] 
[0002] 

mzmmt-^mzMit-th z\ t iz x 0 , ^wo-ft^* 

;k^f- & HffiSMx ^l^f — (c^m L T ffX 0 UJ-T t> cot" 
h K) , ^ 'J ->^«Slx*;Wf-ftttaBi: LT J±B 

93lt7J- h'UHKJI. ffiJjcoffitfi^y- h*ftBffi)B36* 

Rtt^ti, § ^zmm^^miz^—nco^f^t&mm 

[0003]77-Pi: tTtf5XT^MSWSM(Cfij»H 
( mzMim ) , X? y - F t LT <0XTXfi£fiJt1EffillKt± 

«i*i^a3iaLT*y-Hfflfc?^Ki-r-g>« — tj. 
atEi» ta-oT^y-H tae*t s . * y - h -c-a . a> 

*>S7n h yat*« : Fi:»ftaB«t'«OKIET*35*4jKS 
[0 0 04] 

[ «HH3&*««ls L X o b -ti MM ] 7o h y^Kfrft^H 1 

h . #y— H T'^iBS; § ttst *^]« F*l * L T # ^ 3SM 
rttt, KV^«fl|»!lffl**»4)t«>. #M¥6 - 3 3 3 5 



(3) 



WfflT 1 1-288727 



a*, vm^&imm&tf** < rmziix l * 

*) , JR 0 JfJ L 5 £ ^fiEE^^cK^ffiT . x ? -y ? (c£ 
v vf ii -fe /HUT cd«EE^ <5 *y * oifcMt; t ^ o RHH * 31 

[00 0 5] SHKS'J£JaEU *Rifl«?fitf*E*j 

SW>3:V*. 4£, 7nhyWK&tfV?-&k&tLX^ 
hfztb. PTFEWi a^fg/KftrKUV— 
*K5*t«fc:. frUJf#S¥ 5-2086 

fiT v \& X o &ttXm*ff o i b l£¥*ffi-Vt> 
h tdsb , SfeMfcK 'J v-*>*J&2r? hV-v?x &Bf&-t 

[00 06] 

azit. fflmft=p&bitm% h e w»7n h yfcm&x 
y v-h** l , #^imM&mK&tt=Fmb&t&&. 
n<m^ mm^m^iimttmb ? y v-* 

flMEEa*#6;h.S i t £ Jltfi t . *9BBBfcMo . MS 
irttTn h yfe^tttf? 'J Jiffti . tt 

ttWftV^y?-, t^(±^»EW«j; •jft^y?-* 1 
ftS i £ &mt t v \ rob >temn# y?-t 



[0007] Mxti\ ;»A^7Wnx;^ylfiJ 
TfcWj 1 A. =5r 5 . «ffiKJEHi3 v^T . T V - F ««SLh"CB 

v-i*jtaoTKt3!i3tL, is]t<fE*e&w^Mi*i 

(E^'-Xt LTcoifi*^'x. Steffi: 
gEWo, ± 0 #7j<*c^ffi^ ^ y Ni^3&»fcSBWr 

[0008] 4fc. *%3Htm3 , m«ji^-^< t i> 
4 L^IMK t LT{±. H*Sf*?Ki: * V - FM^Uf^ 

SSrJB^S^: ttiO, 7p h y|3ir#7k<7)^y- 
ttt. M«teM*R6±^-l»^'y j r-fc LTSMEt, Mco 

mmtx . mmRmmimmfiLtz a ^x as \> ^mmz 
tm too . mcoi&mRx/^ ^f&*.m mm* * 

[0009] JJBtMdEWktt, rnhyfi 

*fS> 0 . r g / e w j WiT-ilS jx* . *^0J!tw 
3. Toh;yfE2ltttf?yv-<7K itiS^EWtitfi 

^ L o h i> nxfo y . 5 0 fiLhfcWf i y # 4 L < , 
10 0£Lh**UPRtclf4U^ 4fc, 3SiiLh«7°n 



(4) 



WfflT 1 1-288727 



zttfX'^&o Ewcr>mcr>±m^ so oja~pc&*ur 

BALK. 6 OOaTX* fom$£ l 01&£ L<. 4 0 01il 

wore? h y-fs»tt^ u „ 

S 0 #V— F\ T7-ffi»7nhyfi 

- K*jfcf^^«SW*M«*fr*ClB tT . «£ < » 

n h y&mttfv -?-<7)Ewt0mfr-&h-£i>*imx'fo 
[ooioirnf yfcmiitfv -?~mcom^-i±. o . 

0 5—2 OjumT'&D. i Olffi t < f± 0 . 1 — IOjU 
m-C£>S. 0. 0 5jumJBlTT(4» JJE^SE^tliBW 
^£&S££#ifJ3tefi:V>. — 2 0jumJ2Lhni, 
ffitS*^ # < =Sr -> T L 4 v >g § 3r ^ . 7nhyfi«tt^ 

'J7-IWEWI1 ^<tf>70 O^Ltt'fotUfJI 
<. J; , 9iT4t<«±8 0 0iil±T-*l» <1 150 
0J^TT*S<r<b£W4 L< .13 0 omT-CfcSii: 
£*J:9#*U\ 7 0 0OTT1«7ke*Wf S'T. ?K 
oPM 4fMto*iiI#$r< * 9 . 1 5 0 0 m±T1iTn h 
>Wm&mr& *W»^!S«*SU*Sr < 3r 
& . M«7n h M5»tt*f ij7-ft 
^KfcOEWolHi, at L<(±2 0J3Lh*#ur*SMB 
cD3ftH4£^ L 5 & i>«9T£> 0,50 ELh&fUf J: 0 #?* 
t<. lOOJSLhfcfLtmtffiU^. 3«JSLh 
Y- (CF 2 ) a - (CFR f ) b 
- CCF <CF 2 X) -CF 2 - 
(g£tf>. Y(i-so 2 F s -so 3 NH S -COOH, 
-CN. -COF, -COOR (Rti^S^l — 1 0<7) 
T)V*lV£i) , -PO s H 2 „ -P0 3 H*CSb 0 , aii 
0 — 6. biiO — 6<7)Sgt, ctiOt/cJilT'&O. fl 
La + b + ci±0^t<ii^^^V^ X}i;n>l<7) 
B#K CU Br. Fifzte%tlt>cr>m&mX'fo*) , n{4 
0-6fftS. R f SV'R' t JiSkiLfcF. Cl.ftl 
-1 OfflO^Jrf ^^S^-y/M-nT/l^rt^a 
VI — 1 Gm(nmmm< : ?- : k^-fh7iVJru7u'nT)l$: 
AtttetWphWi&tih. ) X*iSkZtihWi-fficr> 
* 7 v -*^S(£;rVi . SSZS^ y £ £ § 2 

8**v^i3«2U:^y"7-<^s-^*. ±feisrp 

£^S^-y/l^n#-#yM^#:T'J>.?>£ 



corn h yf^SW; v-££tf*^e9ffct>ifi^38cffiR 
x-coEWcol^fc LXli. 2 0J3Ltft*ur*SfiHHc^aMI* 
fStliltmi.. EW^iHi, 8 0 0EIT 
T2MUflff* U\6*. 6 o ojaTT»ntr«t 0»4 L 
<, 4 0 0£n^*ft«*Mc#4U*. 
[ooii] zcoyu Fyfc^tttfry v— <z)Jgfi, 

6 £ i 0 (£JB3 tit t ± v ^ iT±L< 

yiOTJa;. A-^-y-^Fyy-yv-F^i&M^ 

U ?-OEWf±, %<H7 0 Omif'$>tL{m< . 
X l 3S?4L<{i;80 OiiliT'*^. ^LT. 1 500U 
Tf$> & >! t mi £ L < . 1 3 0 0 MTX'fo h^btfk 
DffiUi. 7 0 0 KlTTiafckttjWSrt-SrT . *coR 
?f ^^Hj^'T-S =5r < & 0 , 1 5 0 0 V >fc 

s*. st/' y >mmco o i «**-ri> *> coT-fc 
i>cr>i>mm-zimx%&„ 

[0012] ^-y-y^ft^i: LT{±. fh5 
N y 7Wnt7^nnxfl/y, 
MJ7^nxfi/y, 77ftt_ijfy 1, l->-" 
y;^n-2, 2-y?nnxf|/y, 1, l-i^'y^ 
^n-2-;nnxfl/>, ^.^^ry }V^riy'u\^V 
y. l, l, l, 3, 3— 7;^D7ntky, 

Tie-^ ( l ) , 

- (CFR' f ) e -O- 

O] „ -CF=CF 2 - • ■ ( 1 ) 

[0013] nsmi, t/?-2 ■fr z Ftt±.&-& lx& 
tutt&^tfi* m^^m^'h.^co^mii 5 0 0 oh 

LTfflv^4ii:fc:J:0. EW^®SM«5^^ i 1 1> "T#g 

tr* § o ±lEt^ ^.fifzX otc y'u h y^wfcjf y v 

-tt, WiWT^^y— ;K x^y-;K 7nA7-;K 

yyy-;i-^cor;i-3-/i'a. n, n' -^"y^r-b 

FT 5 F. N, N' -y'yf ;l*;l/A7S F, y7f/l^ 
x;^^f y F , y y^offitt?W. fb5tHo 

7 y y^o^x-^;m. av'±IB?§«l¥*^il«m 
2 W»a±ofi^ft . § MiJJBfflffi b*b ^ 

^m%bt,zmMZitxm^&zbtfX'% nut, x 



(5) 



WfflT 1 1-288727 



m T)V 3 -)Vcr>m& i> L < ii 2 WJLhtfOjffiK t * f: OS 

[0014] § JJEJffiBWO^=Cr< fc i> 1 S 

£ „ 7/^a^-;-f'y^7 vmT)Ua—jV&?y§?y -y 

[0015] ifflKSfifcro hv-fisSHfcK'JvHSSW) 
n^v\ 3— 2 0SS%Offfltf*ff4 U* 0 i<^«K 

CHUMS'- l*IC7n b MSWtt*- 'J v-^M£i£ 

[0016] JJEjW«&*>S£H4 10-3 00 A»i t 
<, SS>fcIil5~10 0Aj&*J:9*FiU\, 10AJJI 
Tfii. KS8Wfc»f|!#Bfflrc* 0,3 00 A^JLhTIi 

b Z&l&LfzW&X' 0 . 0 1 — 5 m g/ c m2 X'h*), 
<fc>9ff4L<ii0. l-lmg/cm' "CAS. 0. 0 

^muz-aotimmiz. msmmm. TDiygtft 

a § * %> cox-h k> . &mz m t x p t f e i&m&& 
m-\*?mmw^&tvzux ru v y\m&x 
')-?-i%mm^z^m^h^tkt lxh. ±mm 
mmm&*&& ■ ^mtmmmt txh&^t. ^ 

mtmrnrnt tfzmz, rn hyismtxv^-z&m 

[0017] wHstmfc Lxi±n=FtemmmxfctL 
n&< . mummmmt Lx±.mzmftz?T-** 

^ttK. MS' D \ 4£#Mg 



u«ftc * * . 4 it . tu <rmm.<^mzmM 

4 0 0 °CJilTco it (Dtflfri L < . Mi. fi\ # V r- h v 7 
fV^u^uy (ptfe) s T-Y^yiVJru^i-vy 

t^'x tm$> h \ H&nmB0fex"£j8. $ ttfz^^co^m 

'Jfl? 7ooxfi y-«s'SEWws-7noxwy 
[00 l 8] z\<n-tfyM3tomoMM±. o. l-ioo 

iMctt^a^^ti*^. 4Jt. loojumjajitr 
«stfiawtit?Liitm«, mxmm>mf^ vxm 

ff fc, ■/ is] WWiMit^S. 

fcLT, 1 0 0~2 0 0 0m2 /gX-bhZttf. ?tft 
-S>ft«^Sc^a^f#^tL^V\ -73. 2 0 00m2 / 

sHJiTIi, ^Jl^We^^tt^f A.ix^< & Off 
4L<^\ $^tcff4L<(i;. 200-1 500m2 

/gX'foh. 

[0019] ij^wMm^wmnumt, o . o 1 - 
i^mT-&sit* i ff4Lv^ zcvmatz&ux. mti 

$>hftnb^mizmdmmm^ti^. 1 xtmiiLhr 

cOSMJtli, 1/1 — 1 0/1 T'fe§^t* s ff4tV^ 

/l~5/lT*ft. *?£Wtzt3 v SM*cS^«W« 
£ LTfflv^*L*JW±> mTlEcornbyf^tt^Uv- 

LT^< fcfcx/l^vlMI, */b^ 



(6) 



WfflT 1 1-288727 



*jB$h 1 -r & 2 uvxt . mmz. 2TM3 ^m^w-x-h 

ZtlbCDfflZfc^ &*)$6^EW<7>7 4J\sJ*VffiBik 

•t&zb t «fc o«M*auet*i5w-4*ffioflii. 7 7-y 

ft £ v ^(4&fll£r n -t" -f >y-f h Z £ tc «t "3 ttSfrT & £ 
bhX'^h. 

[0020] ^h.ham^mt. 7 o omtx-htut 
o o jarrc* s <r t mi & l < . 1300 jjrrcft a - 

h*U 0®4 Ui. 7 0 0*iiT1±. 7a h yga#tt«4 
mX'ii^\ 1 5 0 OJ&LtCli, Ofo-M" 

[00 2 1 ] HRWfctt&*L*0*4#tt*i£ 

mm, wwttm, av/4fci±»*ffcKi;'?- 

14, PTFEcoJ; 3*n*5r^— h±K:» *5J#Ktf>B 
«£*feSE#tB8£*£ni • i tte J: OttttV^ 

Bit* W3^4«BBEiM»iBEfclIi5Cft 6 v M4 
HI BW=SA t . %-t7n I- y{E»tt*° 'J 

»s^M«yBS:sasi« L^MMESi: -rs ; fc «» 
immztt t , mmitx- o . 1-10 owe- * s . # 

OJ2Lhfc3r4 i: , 7o b y^HfeKUv-fc: J: 
(nMrntiyz* < «r 0 , *%HJ§o^W# <bi"i& < & £ . 
[00 22] atrial— HOttM^&&&flrafl>. # 
fiSJJ^i; LTl~5 0junu l&JJ^i: LT. 2—10 

mm&z^L o hm^m.<r>mmm*j8f8LZith z 

b jWB**^. * £ . 100// mlM±T" 

{4. M^«W<7)*^aii!-ri,^t;^:#^ffia* i *t. R 



mmwzmmtzLxmh&h^. ms-jd*t, ah% 

ffi^ajg(± 12 0-2 00 'CT' ft h . 
[ 0 0 2 3 ] 7o h ME2»tt* 0| J V-{4. g*IWtTD 

tm^, i>L< (4Sfa-^*)*S i i: t i 0 . it ■ 

^_^_^-*>;oxti tfxmwimbmm 

t,z , ^ U x b 7 7 cr nxf V yfflmZ&iiZ Z b tz 

mzmMtzwffl-t&tf. *wm±m&Mizfflmzti& 4> 

[0 0 24] 

mmmi (mmmi) 4omm%(D&^mim^~ 

#y (*iE-TEKtti) (c, 

XH (80 EW= 1 0 3 0. ?t«*lB!c{±x^y-^ 

/7K=5o/5o> aAHBHEfcsKuv— t^aaifc 

^ 2 ft 1 1 Sr -6 J: a ayn L » teiiflc $ h 
WSri3«Lit. i«^-Xh* 2 0 0^< -y^iCOX^U 

Litf*. ±M»H^+ 1 0 0°Ct« • H5&fl:U 
ffl^ao. lrag/cm' eojMMI^-hSWfc. 
[0025]^, 4 0li%<!0atMffl^-*> 
(ME-TEKtl) t:. EW=9 1 0cr>7°Uh>? 

ffi («ffcSU3l (ft) H. jffiSHj£UI^±) *, fi#f» 
«t^U-7-t<o«»J:t2*tl t^rSid^SDL. 

<7MM>—h±.lz. 2 00j*v>'z.cr>X7V->Zm\'-> 
xmtSLtz^ ±«3?H«*1 0 O'CT'^* ■ HS&ffc 

e^fflftMO. lmg/cmi coM^v—bSrWW 
$-^3to ItO. 2mg/cm ! OJf^- h ^#^o T7 



(7) 



WfflT 1 1-288727 



= 103 0(7)rn yyf-iyn— yjv-frQ^v-fryWtf 
v ~?-mm<7) 5 mm%mm ( r± ) * » r c * ? y 

-yfcfflwcaftU ^».#H».4»1 0 OTX'l^MSL 
Iffrt LXffilMmT$)&0 . 20mg/cm! i7);j?y 
■?-*£J»*S*fc. ZobXAV-VMWMamL 

C EW=9 1 0(D7nby^^7A--7MnxM 
yffi&K U ^HSIHO 5 Sfi%j§?« ( IrLL ) <7)^£ , |sl t 
X?iJ-^fflHti*L, 3&&WS t 'Pl 0 O'CTlfe 
*£f*. lAtLTSlwmtfcSO. 20mg/cm 2 

[0026] £*no#y— b\ ry— KMHH^-h^ 

faM ^-^ISfc, E W= 9 5 0 . JJ^** 10 0 

jum^'C-7^n^n^hi/iBH OHO 

X) £(43*. 1 5 0°C, £E^50kg/cm2 T"* -y 

1^ (*> H) fb77anxfi,yMI (6 

oss%) tcaaiufctk. 3 4 o-c-t-yy? y y^i? 

^OffiNfeWiSOSfC*-^. act, (A 
t4fjfl57nnxfl/ylill 
(Z#fa^y7ony-5*;Hl, 3 0-J) Sr. * 
-#y*M?y v-MJt* 1 "5W2 J: dia-^L^iJc 
L£f£, n- y y/aci-^t*-*' 
y/<-/\— iztt—Xty/nt 'Jfl77o oxf-p yco& 
^ttc^x&ifcssrift. *as-tffc. 34 0 

°c-ey y y^g- . rttfc-tfn ^-^<^ffl^ 

Tlf^iX^tEiWlgP^^WLlSfia, 0. 04/imt 
[0027Rti^I' MS^fc 
x , mcMiitSSktlx £ m v v fiffi . -fe 7 o °c~c 

0. 5. 1. OA/cm 2 OttSt^JK<7)WK 0. 6 

7v, o . 5 3v tf-zti^tin p> titz . arcommm , 
3ew«SH*H i t^-f-o 

(m$m\2 ) xttn i ioaaftBKa^- n±k, e w= 
103 o«7Dby^-f7'A- 7Wnxw yat*°y 

v-ffifli0 5SM%i8*ffi (H±) |5ltx^y- 
^lwmt'jiSO. 2 0mg/cm 2 Oitfyv— Jl 



fc. WtetVWX&fi&b LT, 0. 5, 1. OA/cm 2 
OKj^JKOWK 0. 6 6 V. 0. 5 2V*s^jl# 

[0028] (W&M3) #v-vfmmtLz. mm 

— f- ± (cM ^/nhy^^TA--? ;^nx;W y|g^° 

tt7to m-t/UflSffilttti: LX. 0. 5. 1. OA/c 
m 2 <?>WM.&g.C0&f. 0. 6 6V, 0. 5 

[0029] ( JttfcflJ 1)40 SM%^fisfeM*&fI&# 

-#y (*BiE-TEKai?) (c. rnhy^-fr^- 

fiMt (80 ew=9 5 0. 5SSM(ix^y-;i^ 
/*= 5 0/50) ^ . fi^M« t iK'J i: WSitb 

h^PSLfc. i«^.-xhS:2 0 0y -/v-a-OX^y 
-y£fflV^T, ^ l Jfl77nnxfI/yy-l±(;i 

?ut^f*. ^M»H»4' i o o°crig« ■ H^bt. & 

^fflftfiO. 2mg/cm 2 ^#HMM^- h 

» co#SH4SUl i^— h tcM A>7nF>^^7A--7 /lot 

*y-KM«Ji. ry-FMSswtLfc. m^/vmm 

tttLT. 0. 5. 1. OA/ cm 2 CD^ij^JgOB^ 
0 . 5 3V, 0 . 25 VtfZtl^tl&btltl. 
( Jt«M2 ) ^tt^J 1 ^f«t!fe«Jl^- MCM^7n 
h y^^f T^-yfrj-nx^yMrFy -?-fMI)i*IS 

tLt. #-t;H:?M*ttt LT. o. 5. l. oa/c 

m 2 (JOfliBS^JffiCOWp. 0. 6 6 V. 0. 3 2 Vj&S-Wf 
[0030] 

[%Bj^^^] ^BOR • 0, 
«86*fleW0Wc*s i^t, fi y - H § 

^ y- FftUKV =t 0 HEW^rn h y 
£»I4*.° y JgaW^^S^ti t , ro h y |Biff7Kw* 



(8) 



WfflT 1 1-288727 



1 iftS^I 

2 r/-b* 

3 #y— k 

4 M-«ffi»-^r#: 



[HI ] 




7 6 0 4 5 S 7 



5 #x&IWB 

6 

7 -fey^p— ^ 

8 jfflSB 

9 TnMHsaMfcjfy^-JB 



